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(54) MANUFACTURE OF SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To optionally set the thickness of each dielectric film, in 
a semiconductor integrated circuit device where an EPROM or an 
EEPROM and an analog capacitor are mounted on the same chip. 
CONSTITUTION: This is a semiconductor integrated circuit device 
where an EPROM and an analog capacitor are mounted on the same 
chip, and on a p-type substrate 1 are made an EPROM 2 f an analog 
capacitor 3, and a gate 4, and the surface is covered with a 
protective film 5. And the thickness of time analog capacitor 3 is set 
to be thicker than the thickness of the oxide film of the dielectric 
film of the EPROM 2 depending upon the condition of a thermal 
oxidation process, and time dielectric film of the analog capacitor 3 
is made thicker than that of the dielectric film of the gate 4 by the 
setting of the rate of the speed increased oxidation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of semiconductor integrated circuit equipment, which is the manufacture 
method of semiconductor integrated circuit equipment of having carried EPROM or EEPROM, and an 
analog capacitor that consists of electrodes between the polycrystalline silicon on the same chip, and is 
characterized by establishing a thickness difference between a dielectric film between layers of said 
EPROM or EEPROM, and a dielectric film of said analog capacitor. 

[Claim 2] A manufacture method of semiconductor integrated circuit equipment which is the manufacture 
method of a dielectric film between polycrystalline silicon, and semiconductor integrated circuit equipment 
which forms a gate dielectric film in coincidence, and is characterized by enabling a setup of each 
thickness of a dielectric film between said polycrystalline silicon, and a gate dielectric film at arbitration by 
EPROM or EEPROM, an analog capacitor, and its up polycrystalline silicon consisting of a gate electrode. 
[Claim 3] A manufacture method of semiconductor integrated circuit equipment according to claim 1 or 2 
which uses a difference of an oxidation rate of a night RAIDO film, polycrystalline silicon, and substrate 
silicon as a means to establish a thickness difference of said dielectric film, and is characterized by forming 
with a thickness difference corresponding to this oxidation rate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention is applied to the manufacture method of the semiconductor 
integrated circuit equipment whose scaling of the arbitration of each dielectric film is made possible about 
the manufacturing technology of semiconductor integrated circuit equipment in the semiconductor 
integrated circuit equipment which carries EPROM or EEPROM, and an analog capacitor on the same chip, 
and relates to effective technology. 
[0002] 

[Description of the Prior Art] Conventionally, in the semiconductor integrated circuit equipment which 
carried EPROM or EEPROM, and the analog capacitor on the same chip, an analog capacitor is a capacity 
between polycrystalline silicon constituted between the two-layer eye gates of EPROM or EEPROM with 
the 1st layer, and the dielectric film is formed in the dielectric film between polycrystalline silicon and 
coincidence of EPROM or EEPROM. 

[0003] For example, in "IEEE 1988 CUSTOM INTEGRATED CIRCUITS CONFERENCE", when it carries 
EEPROM and an analog capacitor on the same chip, an analog capacitor is constituted from capacity 
between polycrystalline silicon, and is using the thermal oxidation film for the dielectric film. Moreover, 
when a circumference gate electrode consists of the 1st layer or two-layer eye polycrystalline silicon and 
it consists of two-layer eye polycrystalline silicon especially, the gate dielectric film is formed in the 
dielectric film between polycrystalline silicon, and coincidence. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above conventional technology, if an analog 
capacitor is constituted by said technique when it is necessary to make dielectric thickness between 
polycrystalline silicon thin and carries EPROM or EEPROM, and an analog capacitor on the same chip, in 
order to carry out the scaling of EPROM or the EEPROM, on the occasion of the scaling of EPROM or 
EEPROM, the dielectric thickness of an analog capacitor will become thin inevitably, and the trouble shown 
below will produce it. 

[0005] That is, the capacity between polycrystalline silicon consists of series connection of the capacity 
CS 1 formed in the space-charge region of the up polycrystalline silicon surface, the capacity CO of a 
dielectric film, and the capacity CS 2 formed in the space-charge region of the lower polycrystalline silicon 
surface. For example, if lower polycrystalline silicon is grounded and positive voltage is impressed to up 
polycrystalline silicon, the up polycrystalline silicon surface will be depletion-ized and capacity CS 1 will 
decrease. On the other hand, the lower polycrystalline silicon surface is are-recording-ized, and capacity 
CS 2 increases. 

[0006] Moreover, if negative voltage is impressed to up polycrystalline silicon, the up polycrystalline silicon 
surface will be are-recording-ized, and capacity CS 1 will increase. On the other hand, the lower 
polycrystalline silicon surface is depletion-ized and capacity CS 2 decreases. Moreover, CO It bases on 
applied voltage and is fixed. 

[0007] as mentioned above, the thing for which the N type of up polycrystalline silicon and lower 
polycrystalline silicon or the amount of dopes of a P type impurity is made to increase, and concentration 
is made the same since the polycrystalline silicon surface of another side is are-recording-ized and 



capacity increases, although one polycrystalline silicon surface is depletion-ized by voltage impression and 

capacity decreases — depletion-izing — or — **** izing — being hard — and since a polar 

•dependency becomes small, the applied-voltage dependency of capacity becomes small. 
[0008] Here, the voltage coefficient of capacity, a call, Vcc**1/C, and dC/dVg define the variation of 
capacity to the applied voltage per unit capacity, i.e., Vcc. 

[0009] In order to constitute the analog circuit containing the capacity of high degree of accuracy generally, 
it is desirable for the absolute value of this voltage coefficient to be small, if dielectric thickness of for 
example, an analog capacitor is made thin, since the voltage to impress is the same — the electric field on 
the surface of polycrystalline silicon — large — becoming — depletion-izing — or it are-recording- 
becomes easy toize and the voltage coefficient of capacity becomes large. 

[0010] Under the present circumstances, the amount of dopes of N type or a P type impurity is made to 
increase, and although it is possible to make a voltage coefficient small, since the membraneous quality of 
a thermal oxidation film which grew on the polycrystalline silicon which doped the impurity to high 
concentration deteriorates, to EPROM or EEPROM by which high electric field are impressed to this 
portion, it is inapplicable [ membraneous quality ]. Therefore, if dielectric thickness of an analog capacitor 
is made thin, the voltage coefficient of capacity will become large and implementation of a high-degree-of- 
accuracy analog circuit will become difficult. 

[0011] Then, the purpose of this invention is in the semiconductor integrated circuit equipment with which 
EPROM or EEPROM, and an analog capacitor are carried on the same chip to offer the manufacture 
method of semiconductor integrated circuit equipment that the thickness of each dielectric film can be set 
as arbitration. 

[0012] The other purposes and the new feature will become clear from description and the accompanying 

drawing of this specification along [ said ] this invention. 

[0013] 

[Means for Solving the Problem] It will be as follows if an outline of a typical thing is briefly explained 
among invention indicated in this application. 

[0014] That is, a manufacture method of semiconductor integrated circuit equipment of this invention is 
semiconductor integrated circuit equipment which carried EPROM or EEPROM, and an analog capacitor 
that consists of electrodes between the polycrystalline silicon on the same chip, and establishes a 
thickness difference between a dielectric film between layers of EPROM or EEPROM, and a dielectric film 
of an analog capacitor. 

[0015] Moreover, EPROM or EEPROM, an analog capacitor, and its up polycrystalline silicon consist of a 
gate electrode, and manufacture methods of other semiconductor integrated circuit equipments of this 
invention are a dielectric film between polycrystalline silicon, and semiconductor integrated circuit 
equipment which forms a gate dielectric film in coincidence, and enable a setup of each thickness of a 
dielectric film between polycrystalline silicon, and a gate dielectric film at arbitration. 
[0016] In this case, a difference of an oxidation rate of a night RAIDO film, polycrystalline silicon, and 
substrate silicon is used, and it is made to form with a thickness difference corresponding to this oxidation 
rate as a means to establish a thickness difference of said dielectric film. 
[0017] 

[Function] According to the manufacture method of the above mentioned semiconductor integrated circuit 
equipment, a night RAIDO film hardly oxidizes at the time of up oxidation by setting up a thickness 
difference corresponding to the difference of an oxidation rate, and using the property that a night RAIDO 
film cannot oxidize easily. That is, there is almost no increment in the dielectric thickness of EPROM or 
EEPROM, and, on the other hand, the dielectric film of an analog capacitor can be set as the thickness of 
arbitration by thermal oxidation of polycrystalline silicon. Thereby, the oxide-filnh thickness of an analog 
capacitor can be set up more thickly than the oxideHlIm thickness of the dielectric film of EPROM or 
EEPROM. 

[0018] Moreover, since accelerating oxidation of the polycrystalline silicon which doped N type or a P type 
impurity can be used, a thickness difference can be prepared in the dielectric film and gate dielectric film of 



an analog capacitor. 
[0019] 

'[Example 1] The cross section showing the important section of the semiconductor integrated circuit 
equipment whose drawing 1 is one example of the manufacture method of the semiconductor integrated 
circuit equipment of this invention, drawing 2 - drawing 6 are the cross sections showing the manufacture 
procedure in the semiconductor integrated circuit equipment of this example. 

[0020] First, drawing 1 explains the configuration of the semiconductor integrated circuit equipment of this 
example. 

[0021] The semiconductor integrated circuit equipment of this example is used as the semiconductor 
integrated circuit equipment with which EPROM and the analog capacitor were carried on the same chip, 
EPROM2, the analog capacitor 3 ( and the gate 4 are formed on the P type substrate 1, and the surface is 
covered with the protective coat 5. 

[0022] EPROM2 is formed from the laminated structure of the lower gate by the up gate by polycrystalline 
silicon 6, the dielectric film by the ONO film (an oxide film / night RAIDO film / oxide film) 7, and 
polycrystalline silicon 8, and an oxide film 9. 

[0023] The analog capacitor 3 is formed from the laminated structure of the lower gate by the up gate by 
the same polycrystalline silicon 6 as EPROM2, the dielectric film by the O film (oxide film) 10, and the same 
polycrystalline silicon 8 as EPROM2, and the aluminum wiring 1 1 is pulled out from the up gate and the 
lower gate, respectively. And the value converted into the oxide-film thickness of the dielectric film of the 
analog capacitor 3 is set up more greatly than the value which converted the dielectric thickness of 
EPROM2 into oxide-film thickness. 

[0024] The gate 4 is formed from the dielectric film by the gate by the same polycrystalline silicon 6 as 

EPROM2 and the analog capacitor 3, and the same O film 10 as the analog capacitor 3. 

[0025] Next, based on drawing 2 - drawing 6 , a process flow is explained about an operation of this 

example. 

[0026] First, patterning of a lower gate electrode is performed [ after oxidizing the P type substrate 1 
thermally ] further after doping formation of the oxide film 9 by oxidation, a depository of polycrystalline 
silicon 8, N type, or a P type impurity ( drawing 2 ). And the floating gate of EPROM2 and the lower 
electrode of the analog capacitor 3 are formed with a lower gate electrode. 

[0027] Furthermore, night rye DODEPO is performed after thermal oxidation ( drawing 3 ). And a 
photoresist and an etching production process remove the analog capacitor 3 and NO film of the gate 4 
( drawing 4 ). 

[0028] Next, the ONO film 7 of EPROM2, the analog capacitor 3, and the O film 10 of the gate 4 are 
formed by oxidizing a night RAIDO film, polycrystalline silicon 8, and the silicon of the P type substrate 1 to 
coincidence by thermal oxidation ( drawing 5 ). 

[0029] Since most night RAIDO films do not oxidize in a thermal oxidation production process at this time 
when there is little oxidation temperature or time amount, the dielectric film of EPROM2 turns into NO film. 
[0030] Moreover, the thermal oxidation on polycrystalline silicon 8 becomes thicker than the thermal 
oxidation film of the P type substrate 1 by accelerating oxidation. That is, the rate of accelerating oxidation 
can be set up with the N type or P type high impurity concentration of an oxidizing atmosphere and other 
crystal silicon, and can set the thickness difference of each dielectric film as arbitration by this. 
[0031] Furthermore, an up gate electrode is formed ( drawing 6 ). And formation of an oxide film, the 
drawer of the aluminum wiring 11, and semiconductor integrated circuit equipment as shown in drawing 1 by 
forming a protective coat 5 further are manufactured. 

[0032] By as mentioned above, setup of the oxidation temperature [ according to the semiconductor 
integrated circuit equipment of this example ] in a thermal oxidation production process, and time amount 
Between the dielectric film of EPROM2, and the dielectric film of the analog capacitor 3, a thickness 
difference, Namely, it becomes possible to set up the oxide-film thickness of the analog capacitor 3 more 
thickly than the oxide-film thickness reduced property of the dielectric film of EPROM. And the dielectric 
film of the analog capacitor 3 can be thickened compared with the dielectric film of the gate 4 by setting 



the rate of the accelerating oxidation by the N type c>r P type high impurity concentration of an oxidizing 

atmosphere and polycrystalline silicon as arbitration. 

[0033] 

[Example 2] The cross section showing the important section of the semiconductor integrated circuit 
equipment whose drawing 7 is other examples of the manufacture method of the semiconductor integrated 
circuit equipment of this invention, drawing 8 - drawing 12 are the cross sections showing the manufacture 
procedure in the semiconductor integrated circuit equipment of this example. 

[0034] The semiconductor integrated circuit equipment of this example is used as the semiconductor 
integrated circuit equipment with which EPROM and the analog capacitor were carried on the same chip 
like the example 1, EPROM2a ? the analog capacitor 3, and the gate 4 are formed on the P type substrate 1, 
and the difference with an example 1 is a point that the laminated structures of EPROM2a differ. 
[0035] The dielectric film between the up gate according [ EPROM2a of this example ] to polycrystalline 
silicon 6 and the lower gate by polycrystalline silicon 8 is formed from the ONONO film (an oxide film / 
night RAIDO film / oxide film / night RAIDO film / oxide film) 12. 

[0036] That is, in an example 1, although steam oxidation is used to set up thickly O film of the upper part 
of the ONO film 7, the trouble that the analog capacitor 3 and the O film 10 of the gate 4 will become thick 
at this time arises. For example, it is this example that steam oxidation coped with this at 950 degrees C 
since the thickness of the O film 10 on the P type substrate 1 was set also to about 200nm, although the 
thickness of the up oxide film of the ONO film 7 was about 2nm on the conditions for 20 minutes. 
[0037] Next, based on drawing 8 - drawing 12 , a process flow is explained about an operation of this 
example. 

[0038] First, like an example 1, patterning of a lower gate electrode is performed further and the floating 
gate of EPROM2a and the lower electrode of the analog capacitor 3 are formed [ after oxidizing the P type 
substrate 1 thermally ] after doping formation of an oxide film 9, a depository of polycrystalline silicon 8, N 
type, or a P type impurity ( drawing 8 ). 

[0039] Furthermore, thermal oxidation and night rye DODEPO are performed to night rye DODEPO and a 
pan after thermal oxidation, and the NONO film of the ONONO film 12 of EPROM2a is formed ( drawing 9 ). 
And a photoresist and an etching production process remove the analog capacitor 3 and the NONO film of 
the gate 4 ( drawing 10 ). 

[0040] Next, the ONONO film 12 of EPROM2a, the analog capacitor 3, and the O film 10 of the gate 4 are 
formed by oxidizing a night RAIDO film, polycrystalline silicon 8, and the silicon of the P type substrate 1 to 
coincidence by thermal oxidation ( drawing 1 1 ). When there is almost no oxidation of a night RAIDO film 
like an example 1 in a thermal oxidation production process at this time, the dielectric film of EPROM2a 
turns into a NONO film. Moreover, a thickness setup is possible for the O film 10 on polycrystalline silicon 
8 and the P type substrate 1 to arbitration. 

[0041] Furthermore, an up gate electrode is formed ( drawing 12 ). And formation of an oxide film, the 
drawer of the aluminum wiring 11, and semiconductor integrated circuit equipment as shown in drawing 7 by 
forming a protective coat 5 further are manufactured. 

[0042] Therefore, it becomes possible to set up thickly the oxide film of the ONONO film 12 of EPROM2a, 
without according to the semiconductor integrated circuit equipment of this example, being able to set up 
the oxide-film thickness of the analog capacitor 3 like an example 1 more thickly than the oxide-film 
thickness reduced property of the dielectric film of EPROM2a, and thickening the analog capacitor 3 and 
the oxide film of the gate 4 compared with an example 1. 
[0043] 

[Example 3] The cross section showing the important section of the semiconductor integrated circuit 
equipment whose drawing 13 is the example of further others of the manufacture method of the 
semiconductor integrated circuit equipment of this invention, drawing 14 - drawing 20 are the cross 
sections showing the manufacture procedure in the semiconductor integrated circuit equipment of this 
example. 

[0044] The semiconductor integrated circuit equipment of this example is used as the semiconductor 



integrated circuit equipment with which EPROM and the analog capacitor were carried on the same chip 
like examples 1 and 2, EPROM2, analog capacitor 3a, and the gate 4 are formed on the P type substrate 1 , 
*and the difference with examples 1 and 2 is a point that the laminated structures of analog capacitor 3a 
differ. 

[0045] That is, the dielectric film between the up gate according [ analog capacitor 3a of this example ] to 

polycrystalline silicon 6 and the lower gate by polycrystalline silicon 8 is formed from the ONONO film (an 

oxide film / night RAIDO film / oxide film / night RAIDO film / oxide film) 13. And the night RAIDO film of 

analog capacitor 3a is formed more thickly than the night RAIDO film of EPROM2. 

[0046] Next, based on drawing 14 - drawing 20 , a process flow is explained about an operation of this 

example. 

[0047] First, thermal oxidation and night rye DODEPO are further performed like examples 1 and 2 after 
doping thermal oxidation, formation of an oxide film 9, a depository of polycrystalline silicon 8, N type, or a 
P type impurity for the P type substrate 1 ( drawing 14 ). And patterning of a lower gate electrode is 
performed ( drawing 1 5 ). At this time, NO film is formed on the floating gate of EPROM2, and the lower 
electrode of analog capacitor 3a. 

[0048] Furthermore, a photoresist and an etching production process remove NO film of EPROM2 ( drawing 
16 ). And thermal oxidation and night rye DODEPO are performed and the NONO film of NO film of the 
ONO film 7 of EPROM2 and the ONONO film 13 of analog capacitor 3a is formed ( drawing 1 7 ). When night 
RAIDO hardly oxidizes by thermal oxidation at this time, analog capacitor 3a becomes NO film. 
[0049] Next, a photoresist and an etching production process remove NO film of the gate 4 ( drawing 1 8 ). 
And by thermal oxidation, the silicon of a night RAIDO film and the P type substrate 1 is oxidized to 
coincidence, and the ONO film 7 of EPROM2, the ONONO film 13 of analog capacitor 3a or an ONO film, 
and the O film 10 of the gate 4 are formed ( drawing 1 9 ). When night RAIDO hardly oxidizes by thermal 
oxidation at this time, in EPROM2, NO film and analog capacitor 3a becomes a NONO film or NO film. 
[0050] Furthermore, an up gate electrode is formed ( drawing 20 ). And formation of an oxide film, the 
drawer of the aluminum wiring 1 1, and semiconductor integrated circuit equipment as shown in drawing 13 
by forming a protective coat 5 further are manufactured. 

[0051] Therefore, according to the semiconductor integrated circuit equipment of this example, it becomes 

possible to be able to set up more thickly than the oxide-film thickness reduced property of the dielectric 

film of EPROM2 the oxide-film thickness of analog capacitor 3a like examples 1 and 2, and to form thickly 

the night RAIDO film of analog capacitor 3a compared with the night RAIDO film of EPROM2. 

[0052] As mentioned above, although invention made by this invention person was concretely explained 

based on examples 1-3, it cannot be overemphasized that it can change variously in the range which this 

invention is not limited to said each example, and does not deviate from the summary. 

[0053] For example, although the case where an oxide film was formed by thermal oxidation about the 

semiconductor integrated circuit equipment of each of said example was explained, this invention is not 

limited to said example and can be applied widely also about the case where the CVD oxide film according 

[ for example, ] to CVD is used for the part. 

[0054] Moreover, the nitride of an oxide film or the nitride of silicon other than a CVD film may be used 
also about a night RAIDO film, for example. Furthermore, it is applicable also about the case where it is 
used, other high dielectric constant films, for example, tantalum oxide film etc., etc. 

[0055] Although the above explanation explained the case where invention mainly made by this invention 
person was applied to the semiconductor integrated circuit equipment used for EPROM which is the field 
of the invention, it is not limited to this and can apply widely about other semiconductor integrated circuit 
equipments, such as EEPROM. 
[0056] 

[Effect of the Invention] It will be as follows if the effect acquired by the typical thing among invention 
indicated in this application is explained briefly. 

[0057] That is, since the dielectric thickness of EPROM or EEPROM, the dielectric thickness of an analog 
capacitor, and gate dielectric thickness can be set as arbitration by using the difference of the oxidation 



rate of a night RAIDO film, polycrystalline silicon, and substrate silicon, and forming with the thickness 
difference corresponding to this oxidation rate, each optimization is possible. 

•[0058] Thereby, by setting up the dielectric film of EPROM or EEPROM thinly, by a scaling's becoming 
possible and setting up the dielectric film of an analog capacitor thickly, formation of capacity with a small 
voltage coefficient is attained, and the scaling of arbitration becomes possible by setting up gate dielectric 
thickness independently of them further. 

[0059] In the semiconductor integrated circuit equipment with which this result, especially EPROM or 
EEPROM and an analog capacitor are carried on the same chip, the manufacture method of the 
semiconductor integrated circuit equipment whose scaling of the arbitration of each dielectric film is made 
possible can be acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the important section of the semiconductor integrated circuit 
equipment which is the example 1 of the manufacture method of the semiconductor integrated circuit 
equipment of this invention. 

[Drawing 2] It is the cross section showing the manufacture procedure in the semiconductor integrated 
circuit equipment of an example 1. 

[Drawing 3] It is the cross section showing the manufacture procedure which follows drawing 2 in an 
example 1. 

[Drawing 4] It is the cross section showing the manufacture procedure which follows drawing 3 in an 
example 1. 

[Drawing 5] It is the cross section showing the manufacture procedure which follows drawing 4 in an 
example 1. 

[Drawing 6] It is the cross section showing the manufacture procedure which follows drawing 5 in an 
example 1. 

[Drawing 7] It is the cross section showing the important section of the semiconductor integrated circuit 
equipment which is the example 2 of the manufacture method of the semiconductor integrated circuit 
equipment of this invention. 

[Drawing 8] It is the cross section showing the manufacture procedure in the semiconductor integrated 
circuit equipment of an example 2. 

[Drawing 9] It is the cross section showing the manufacture procedure which follows drawing 8 in an 
example 2. 

[Drawing 10] It is the cross section showing the manufacture procedure which follows drawing 9 in an 
example 2. 

[Drawing 1 1] It is the cross section showing the manufacture procedure which follows drawing 10 in an 
example 2, 

[Drawing 12] It is the cross section showing the manufacture procedure which follows drawing 1 1 in an 
example 2. 

[Drawing 13] It is the cross section showing the important section of the semiconductor integrated circuit 
equipment which is the example 3 of the manufacture method of the semiconductor integrated circuit 
equipment of this invention. 

[Drawing 14] It is the cross section showing the manufacture procedure in the semiconductor integrated 
circuit equipment of an example 3. 

[Drawing 15] It is the cross section showing the manufacture procedure which follows drawing 14 in an 
example 3. 

[Drawing 16] It is the cross section showing the manufacture procedure which follows drawing 1 5 in an 
example 3. 

' [Drawing 1 7] It is the cross section showing the manufacture procedure which follows drawing 1 6 in an 
example 3. 

[Drawing 18] It is the cross section showing the manufacture procedure which follows drawing 1 7 in an 
example 3. 



* [Drawing 1 9] It is the cross section showing the manufacture procedure which follows drawing 1 8 in an 
example 3. 

• [Drawing 20] It is the cross section showing the manufacture procedure which follows drawing 1 9 in an 
example 3. 

[Description of Notations] 

1 P Type Substrate 

2 EPROM 
2a EPROM 

3 Analog Capacitor 
3a Analog capacitor 

4 Gate 

5 Protective Coat 

6 Polycrystalline Silicon 

7 ONO Film (Dielectric Film) 

8 Polycrystalline Silicon 

9 Oxide Film 

10 O Film (Dielectric Film) 

1 1 Aluminum Wiring 

12 ONONO Film (Dielectric Film) 

13 ONONO Film (Dielectric Film) 



[Translation done.] 
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SittJginrr*. — T»*teS->U3>*MH:a!£<t; 

■r— 

[0 0 0 7] «±©J;3lc. «JEH«n»CJ:0— *©#» 

*«gft->'j=i>*iBtt*a{bUT*a»ai9jio-rs©-c. 

±»**SS -> U 3 >*5 J; tfT«*lg ft ~> U 3 > © N fg * 

< &s©T*«©wan«Ett#tta 
[0008] Wi^a^ 0 ©HJJjn«EE»c^#-r -5 

so V c c = 1/C • d C/d Vg 

[0 0 0 9] — iSiWS©§*<£-&ty7^-a^'lHlSS 
*«jfc-r*fc«>fctt. ci©«£E«»©«M«*«/h*ir^ 

*-> 'J 3 >SiS©«# < fc 0 . ££{t£Zitt#*9 
<t LB < &oT«a©*EEff»tt*:* < fc*. 

[0 0 10] £©&$. NSSfc«Pgu^FM!il©K— 

. fiLfc*KftR©Btlttt*fl:-r*fc«>. ;:©««■£«« 
IWftlinSft-S E PROMSifeHE E PROMC^LT 

di?^}i<-r^ct. «s©*ffi«»^#<!fto, iSiffi 

S7±n^iai&©ifcKj&*IBjBlcfca.. 

[0 0 1 1 ] *%93©1W«. EPROMi/b 

BEEPROMt7ta^t^y^t* s i-f'y^± 

©BtJSStt*Ci9:3£-r4Jl.i*»T#5¥9f#:«ffllHllS« 

so «©«ji^ffisstt-r*^i:t:»a. 
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[0012] *mw<Dwive,te*>zfiz*<Dm<DEm£wm 

[0 0 13] 

[0014] -fftfr-s, *xw<D*m#Mm®tomm<D 

EPROMtfctiEEPROMt; 
T. EPROMJtBEEPROMCiKSiffit. 

[0 0 15] *^HJ!©ffi©¥^*«l5lifSg«<D 
«it*tttt. EPROMJfettEEPROM, 71ruy 
* * V V> * * J: * © ±I82WI6 B S' U 3 > **y — h *« 

[0 0 16] C(D*^r(C, ffttei£ttft:Bi©l8lJpS£^tt 
**SktbT. ^h^HM, ^i->U3X £« 

yU3>©iftu-h©g^wL. zwmitu- biz 
itffovtzmmmr&i&-?z>&-oizvfc : b<D-i:$>z>o 

[0017] 

mkitrnzi-^f b=y< bmfimt/vUMit-zn&ziitf 30 

-Tftfe-fe, EPROMifcliEEPROMCSSt 

#§!JS©*iiiittia:£Ay2fc<. -xti-up**/^* 

■WXv'^CKfbRJSS:, EPROMStBEEPROM 

[0 0 18] NI$fc»PIT«ft6F-^l/fc 
*|gft-> 'J 3 >©JtaBMtSfiJfli-r* H t*«T#*© 
T. 7^D^*V/^£©««#«fcy-h»*tt«fc 

[0019] 

1 ]' H 1 H*58W©¥*#*ttlH|g&g«©tte 

. 8?riS0, 0 2~0 6fcM^M0J©¥«#«aiIIi8gBK 
43 -5 SS & ¥ I® £ jRf »f ffi 0 1? % 3 . 
[0 0 2 0] 0HcJ;O*^^J©¥^*«[hI 

[0021] #mimw<D*m#fikmmt&iiiWit* tztx 



4 

\Z. EPROM2. 71rU9*-*<tr\ 3 s9 Z&£a>V—b 

[0 0 2 2] EPROM2I1 Mfi->'J 3 > 6 t £-5 
±«y-K ON OK (SfljW/^-f h5-f FR/«flS 
R) 7lcJ;a«««:K, #tSJi>'U3>8 lC«fc3T«y 
-hfc<fcrrafcR9©«««»J&»6«M«3tlT«r><&. 

[0 0 2 3] 7-ruff3f-*rti/9 3 It. EPROM2<h 
ra«0*tell->U3>6lrJ:S±«y-h, OK (SHt 
■«■)■ 1 0fc£<&9Mt#K. *-J:tf-E-P-R-0M-2-tig«O- 

£n< ±«y- h^cttTFay- w^-^n^nA 1 gs 

ttl lftt3l$£U£*vr<ri&. ^LT, 7-fu9*\)\:s 
*3©R*fleW©*fcRfffc»*bfctttt. E P ROM 
2 ©R«#KJS*»ft»ff KSWb&ttJ; D*# < Rig 

[0 0 2 4] y-H4ll EPROM2*3«t^T^-Di/ 

* * a* v * 3 1 ratteens a -> u ^ > 6 n ± * y- h 

t. 7tD^t A-zi' 3 tni©oi 1 o tiSMi 
[0 0 2 5] #ClC, ^^©f^ffllC^T, 0 2-0 

[0026] sr, pfi»«i*isim Mfl:K«fc* 

^>^5rfT-5 (0 2) . -tbT. T«y-h««T. E 
PROM2 ©r¥lf y — N 43 <fc 7 :J- D if* -WS -> 3 © 

[0 0 2 7] S^K, fRttftft. ^-f H5-f FxtfSfr 
5 (03) . f IT- 7* bUi?Xb&£Zfx.y^>if 
XgtCtO. 7-fUif**ni/9 3 43vfctXy— h 4<ON 

onsnteirr*' (04) „ 

[0 0 2 8] aMMUCkOrM' h5-f KK. 

&->u a > 8 . ps«ss i ©->u a >sn«rn»ft-r* 

frith EPROM2CON017, 7^n^-V 
Ayi' 3 43<t^y- h 4 ©OJgl 1 0 ^fiTTS (0 

5) o 

[0029] -(Dm, mmitT.mizn^T . r^sas 

{fc$nfc^©T. E P R OM 2 ©ilfrlliNOICft 

[0 0 3 0] *ISil>' , J3>8±©lft»flsttJajS 
KfcfcJ:DTPffl£«l0»«fcWJ:Dff'<fcS. Tft 

[0031] sec. ±^y-h*ffi€:^fiK-r-5 (0 

6) . tl/T. BtftOto^. A iGidi 1©5I*UJ 
«fc 3 fc¥WfMtt«0»81lj5*Hifians. 



WBSSp 5-2 1808 



5 

[0032] jw±©ct5{c. ^mtm^m»mMmxk 

©KJ£K:J;D, EPROM2©Mi#it7tni/+t 

/i->* 3 ©bashes e p r oMoimm&mvMik 

[0 0 3 3] 

[0034] tti&to<D*m#mnmto&m\-&,. nmm 

«l±fc, E P R OM 2 a . TtD^/V/i'SiJ; 
^ 4^/$£n, HM^J 1 <h©ffiig,6«E PRO 

M2 a oymmffii&fimte 

[0 0 3 5] *iffii©EPROM2aH ^gv'J 
n>6 \z£Z>±ffi>r-bt. *l6»5/«J=i>8K«fc*"F 
»y-ht«OMO»*#J«3&». ONONOIS (SMtK/ 

[0 0 3 6]tftb6. &1K0I1 K£V>T«, ON'Oi 
7 ©±«©OK£JS< RJtb&tMS^K:;*^— 

-b4©0|gl 0MP<&oTL$3 4:^3IB!]aj6a«£ 
■***. fci^ttf, Xf-iSW9 5 0tf2 0^ 
ONOR7CD±«»ft;K0!)BtJi«a»2 nmT* 
PSy»tSl±C0O^l 0<Dmm\tm2 0 0 nml: 

[0 0 3 7] ^td. **Jg^J<D^fflt-^ViT, @8~I 

[0038] sr. i^tsm tra*k:pffl*«i 

/^^ — ->^Srfr^'. EPROM2 a©r?$<y— h:fc«k 
tf7*n^**/V>*3©T«*«fc#J$?-* (0 
8) . 

[0 0 3 91.S6C ^ h Kf*. 2 

"SKI&itffc;. ?M >7-f KxtffcfT^. E PROM 2 a 
fflONONOll 2©NONOIH£J£fifc-r-5 (09) . 

J^-D^+^/^v^ 3 *5«ktfy— f>4©NONOl^i 

(si o) „ 

[0 0 4 0] aftft-ffclCfcOTM K7< HI8!,'#*S 

f B y'j3>8 > P$!aS«l©->'J3>«:HI*fcBMb-r4 



(4) 

CtJC«fc«5. EPROM2 aOONONOIl 2, 7:7* 
3i3J;tXy- MOOil 0 £Jgj&-r3 

(Bin . £<di$, *»fl;ieK*viT. $t&m£ 

ROM2 a©M«#:^«NONOflilc:^-5). Sfc, £|& 
I->U3>8±« PS!S«l±©ORl OttffiftCISff 

[0 0 4 1 ] ±i$y-h*fg£JB*fi!c-f& (01 

• 2 )- ; *bT.'-*<bR©»ri6,-A-l"E« 1 l-©§|*Hi- 

io U S6K«8K5ft»)4t5CtlCJ:-jTB7l:St 

[0042] tot, *&ii&9i<D¥W*mmmKi&m\z 

•tntf, I^M^J 1 tPHIKCTT-P^^^^^ 3 ©SflS 
I&JP&EPROM2 a©t£S#:!l©^LIlJ¥&irffiJ;9 

u9**n s s9 3 $3«fctfy- h 4'©»ftK*ff < -rsi: 
<h&<, EPROM2aOONONOI1120lftI$ 

m< Rjrra c t 

[0 0 4 3] 

20 [ggttffll 3 ] 0 1 3 B*»91©¥«ttJKfaiiIl&ga©S ' 

is#»©£ sfcte©£tt«T*s¥##*a@i&£«© 

is^^tras, 0i4~02o tt*^«sj©*^ 
*«iHigsgBfi43^^Kig#na^^-r»T®0T'fe?). 
[0044] *n&M<D*B&mmmnLmmtt. mmm 

. n. Piya^i±ir, eprom2, 7tn^+t/ty 

©*Bit^7^P;7**WV>^3 a©«Jl*ig75*:g&3 

[0 0 4 5] -rJfttot, ^JfiWDT'^-ny**/'**'^ 

->U 3 > 8 \z£.Z>T&f— H £©!«©««#:■&**, ON 
ON OK (KAsK/tM N5-f HK/«fl:K/'±-f h5 

tn^t/V>^ 3 a©t-f h7-f HKtt. E P ROM 
2 ©tM h KIR J: DJ5K #jSan*». 

[0046] ^c. ^mm<Dwm\z-o^x. 014- 

02 0izm~3\,*T7°a±x7n-&wiWT2>. 

40 [0 0 4 7] S-T, **0U:fe«fctf2£PI«fcP£!S« 

tM h5-f K5^£fT3 (014) . -f-LT. T«y- 
hH®©/1^-->^^fT5 (015) „ Z<Dm. EP 
ROM2©r?ffi'7 f -h*ctt>*7^-D^-vA I >'^3 a© 
T9«I±CNOli8«»«SnTV>6. • 

[0 0 4 8] 7* h h43 <ttXx^5 1 >^ 

'IgCtO, EPROM20NOKi»St5 (01 
6) . tLT, Hftllft:. ^-f h^<F7*sJ?Sff^, EP 
50 ROM2©ONOi7®NOI, 7^-P 3 
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a©ONONOll 3<DNONOaSr^fiKT-5 (01 

7) . dcont, mkiuz&Ki-r^ h7-r Ftmt/vZM 

[0 049] 7* hU">*7. h*3j;t;x^5 1 >yi 

gKcfcD. y-h4®NOl^4T5 (018) „ -t 
LT, JKfflMbfcJ;?), ^-f h5-f FBI, PIS«l®-> 
V^>&fflm\ZMitL, EPROM2©ONOI7. 7 
^-D^-v/V>^-3 afflONGNOfl 3 SfcttONO - 
ffi, y-h4 0DO^l (019) . Z\(D 

mm<tiz£K>-}-'( hv-i KjwaiA^stfbsn&iA 

EPROM2SNOi, 7tP^tAv^3a 
«NONOK*fcttNOKfC^:«.. 
[0 0 5 0] *6t, ±g|5y-h«^$^fiK-r^ (0 2 
0) o *l/T. K4bK<Z>Jgj& A1E«1 1©3I£HJ 

J r«fc5«: i i*##jftaiHi!8s«A»j5jtan*. 

[0 0 5 1] ffi^T. *^SS^J©¥Sft:m«ElgSSetC 
.fcfttt. *^Jl*5J:^2i|^#t7^-P^+^/ , ?->^ 
3 a©Kft^P£EPROM2©^«#:|S©^bl«J¥& 

[0 0 5 2] BUi. *SSW#fcJ:T3T&Sft&SfiWS3S 

jfi« i ~ 3 izm~3%m&mizmw bfc*«, **^tt«»iB 

[0 0 5 3] fctTttf, ift£$3UB0!l©¥*ft3liffi[Bl% 
Sftfc-^Ttt, KfbK**«<bfc.kD#j«-*«£fc 

.-D^xmmLrc^ ^mim^mmiz^^n^h 
©Tte&<. tztz.M : tco—mzcvn\z&z>cvDM 
i b & ffl ^ z> m & iz ~d i > r % iz < m m oi m -c » * . 

[0 0 5 4] :J-f h^-f h**Sfc"3V>Tt>, fei^. 

«c vDWknmz. »fbR©aftit*fcttv'U n >©^ 

[0 0 5 5] ei-±©«WZftt.. £<hLT#|E 
T&£nfc^£^©f'Jffl#^T&£EPR'OMk:fflV> 

PROM& if ©ffiW^WftiiSlllttftafcO l^T "b < 
[0 0 5 6] 

[0 0 5 7] Tfcto'S, h7-f KJB. *«SS^U3 



OMSfcHE E P R OMCifffi)?, 

[0 0 5 8] fctAtfEPROMSfcttE 
EPROM©R«fl£BI*li<K3rr*ilifi:J:oT^dr 

fcmzm< sirrs z. t\z& ot*j£&i&©/jn£ t^g 

[0 0 5 9] d©i^S:, *fe\Z EPROMJfclJEEPR 

o m 1 7 ± □ r riis $> nm—* v ?± izmmz n*. 

[0ffi©1ffi¥&t&HJ3] 
■ [Hi ] #3^©¥*#*«HI&£«©§^;#S©2lJ« 

ao [02] mi&ni<D*m#fmmi&$iW\z&»&9m¥' 

[0 3 ] ^Ifcftl 1 KiJUTja 2 K«< SiS^ie Sr^TiSr 
®0-Cfe^>. 

[04] ^J6«llCfiV»TH3K«<«je*«S*"r»r 

ffi0"ea5-5. 

[05] ^mmnz^Tm4\zm<mm^m^tm 

ffi0T&-§>. 

[0 6 ] .nmm i Kfi^TH 5 kl«< ssi£^jii£jrrfr 

30 [0 7] *^BJ©¥«#:«a[HlgSSS©Kji^©Slffi 

[0 8] mnw2<D*&#;msAmvi&w\zisiiz>mj&m 

]li£^T»r®0T&£o 
[0 9] HSI^J2 K:mvTH8tctt<«ifi#MB&*-r«r 

®0-e&-5„ 

[010] ^Jfi«|2fc^TH9C«<«iB*)B**"r 

[011] nmm 2 ciiJTB i o tc^< ©jg^je^^ 

40 -T»rB0T*^). 

[012] nvm2 KCHTB 1 1 K1«<»®^JB** 

[013] *«B^©^^^ffl(5i8Sg«©S!3t^ffi©|g 
[014] HJg«aj3©¥i»^*WlslSSgfifc*5tt?.83jt 

[015] nm.m 3 cenra 1 4 1-^< «jg^jas^ 

so [01 6] *»W3C*5lr»TBl 5fctt<«jt^JB*S 



/ . 
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o /TDyTTA/7 


[017] 2&K5W3-fc*irvcE 


3 1 6 \Z% 












4 -X — r 


[sis] mfcmsiz&^xmi nzk 


£ S ft?»J ^ =P flR5 A. 




-f»rE0T&3o 








[019] ^M^J3tC*3^TE 


3 1 8 \Z% 




<7 AM ARSf / cfa- /Jr fl*? , \ 








8 ^y'J3> 


[02 0] ^Mi«3K*^TB 


3 1 9 \Z% 




9 ggffcigi 








10 om 






10 


11 A 1 


i pis« 






1 2 ONONOi (Sl« 


2 E P ROM 






i 3 oNONoi mm 


2a EPROM 









[01] 
I 1 



[0 2] 
® 2 




.2 4 

EPROM y-jv 



7 : oNom mattm 

1 0 : 0J8 («IKttJ«> 



[0 3] 

m 3 




[05] 
B 5 



[0 6] 

EH 6 
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(7) 



[0 7] 



[0 9] 




2a 

EPROM 



A 

V- h 



[010] 



[011] 



m io 






2 (* 3a 

E PROM Jf- \> Ti-oT^-^J^^ 
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(8) 



[016] 



[017] 



H] 16 





[018] 



[019] 



m i8 




® 19 




[02 0] 
0 20 
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